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Status 
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Disposition of Claims 

4) ^ Claim(s) 3,6-16,19 and 22-34 is/are pending in the application. 

4a) Of the above claim(s) 33 and 34 is/are withdrawn from consideration. 

5) D Claim(s) is/are allowed. 

6) KI Claim(s) 3,7-14,19 and 21-30 is/are rejected. 

7) 13 Claim(s) 6. 15. 16, 22, 31, 32 is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 
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1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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DETAILED ACTION 

Claims 1-32 were pending in the prior Office Action mailed August 13, 2004. 
Applicant has cancelled claims 1, 2, 4, 5, 17, 18, 20 and 21 in Applicant's response 
received November 18, 2004. Applicant has amended claims 3, 6, 15, 16, 19, 22, 31 
and 32. Applicant has added claims 33 and 34. Claims 3, 6-16, 19 and 22-34 are 
currently pending. 

Election/Restrictions 
Newly submitted claims 33 and 34 are directed to an invention that is 
independent or distinct from the invention originally claimed for the following reasons: 
Claims 33 and 34 depend upon previously rejected claims 3 and 19. Claims 3 and 19 
were rejected in the previous Office Action under 35 U.S.C. 103(a) as being 
unpatentable over Chien et al. (1999) in view of U.S. Patent No. 6,306,579 B1 to Seidel 
et al. Claims 3 and 19 remain rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chien et al. (1999) in view of U.S. Patent No. 6,306,579 B1 to Seidel et al. and 
Choo, Q.L. et al. (1991). Claims 33 and 34 do not include all the limitations of previously 
searched subject matter deemed allowable and thus are beyond the scope of that which 
was previously searched. 

Since applicant has received an action on the merits for the originally presented 
invention, this invention has been constructively elected by original presentation for 
prosecution on the merits. Accordingly, claims 33 and 34 are withdrawn from 
consideration as being directed to a non-elected invention. See 37 CFR 1 .142(b) and 
MPEP§ 821.03. 
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Claim Rejections - 35 USC § 112, ^2 

The rejection of claims 1 , 2, 3 and 6 under 35 U.S.C. 112, 2 nd paragraph is 
withdrawn pursuant to Applicant's amendments and explanations. 

Applicant has removed the use of the term "first region" from the claims, 
rendering this rejection moot. Applicant has redefined the term "epitope" in the 
specification and more fully explained the their definition. Applicant has amended the 
claims to resolve the issue of an incompatible combination of closed language in the 
dependent claim followed by open claim language directed to the same term in 
dependent claims therefrom. Applicant has amended claims 6, 15, 16, 22, 31, and 32, 
thereby clarifying them, by removing references to figures, with sequence identification 
numbers in parentheses, and referred solely to the sequence identification number. 
Applicant has addressed the issues raised as to claims 9 and 25 by pointing to the fact 
that the underlying sequence includes a combination of previously defined epitopes, 
thus evidencing the operability of the epitopes. 

Claim Rejections ■ 35 USC § 103 

1 . Claims 1 -5, 7-14, 1 7-21 , 23-25 and 26-30 were rejected in the previous Office 
Action under 35 U.S.C. 103(a) as being unpatentable over Chien et al. (1999) in view of 
U.S. Patent No. 6,306,579 B1 to Seidel et al. Claims 1, 2, 4, 5, 17, 18, 20 and 21 were 
cancelled rendering moot their rejection. Claims 3 and 19 have been amended to 
obviate the prior rejection. Thus, the prior rejection of claims 3, 7-8, 10-14, 19, 23-24 



Application/Control Number: 10/658,782 Page 4 

Art Unit: 1648 

and 26-30 over Chien et al. (1999) in view of U.S. Patent No. 6,306,579 B1 to Seidel et 
al. is withdrawn. 

2. Claims 3, 7-8, 10-14, 19, 23-24 and 26-30 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Chien et al. (1999) in view of U.S. Patent No. 6,306,579 B1 
to Seidel et al. and Choo, Q.L. et al. (1991). 

Applicant indicates that claims 3 and 19, from which all claims depend, have 
been amended to import limitations from claims 6 and 22, whereby the claim recites the 
limitation of SEQ ID NO:2. In fact, the claims do not include the limitation of SEQ ID 
NO:2, but rather "at least 80% sequence identity to the contiguous amino acid sequence 
ofSEQIDNO:2." 

The claims are drawn to a method of detecting hepatitis C virus infection using a 
multiple epitope fusion antigen (ME FA) where the MEFA comprises at least one epitope 
in common with an NS3/4a antigen and either the antigen or the MEFA is used as the 
solid support. As mentioned above, Applicant has further amended the base claims 3 
and 19 to obviate the prior rejection by adding the limitation wherein the NS3/4a antigen 
has an amino acid sequence with at least 80% sequence identity to the contiguous 
amino acid sequence of SEQ ID NO:2. Claims subsequent to claim 3 require that the 
MEFA and the antigen to possess at least one epitope from a specific region of the 
NS3/4a region. Claims 3, 6-16 and 33 are directed to a system whereby it is the "one or 
more NS3/4a antigens" that are bound to the solid support and the MEFA is 
subsequently added; a version of a double antigen bridge test. Claims 19 and 22-32 are 
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directed to a system whereby it is the MEFA bound to the solid support and it is the one 
or more antigens that are subsequently added; also a double antigen bridge. 
Chien et al. (1999) Journal of Clinical Microbiology, vol. 37, No. 5; p. 1393-97 teach a 
method of detecting hepatitis C virus infection in a biological sample using a MEFA 
containing all of the major immunogenic epitopes of HCV where the MEFA comprises at 
least one epitope in common with the antigen used in the solid support. (See abstract) 
Chien et al. (1999) is discussed more fully in the previous action. It was pointed out that 
Chien et al. (1999) did not employ a double antigen bridge test. As indicated in the 
previous Office Action in regards to claims 9 and 25, Figure 1 of Chien et al. (1992) on 
page 10012 indicates that the C33C polypeptide which was part of Chien's C25 
chimeric polypeptide is derived from the NS3 region. Also on page 10012 Chien 
indicates that "the C33C polypeptide ... is derived from most of the NS3 region that 
appears to encode both a viral protease and a helicase." (See the last full line of col. 1) 
Thus, it teaches or suggests the region from 1 193-1657 as found in claims 9 and 25. 
Chien does not provide the particular sequence of his antigen across the NS3/4a 
region. 

Also as indicated in the previous action, U.S. Patent No. 6,306,579 B1 ('579) 
teaches a double antigen bridge test using HCV antigens from the NS3 region in 
immunological tests (See col. 4, lines 16-25). The '579 patent indicates that, when 
compared to other formats, a double antigen bridge results in both increased sensitivity 
(other immunoglobulin classes are recognized) and increased specificity (fewer 
unspecific reactions are seen). 
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Choo, Q.L. et al. (1991) teaches the amino acid sequence of the HCV 
polyprotein. Choo's sequence is 99.5% identical to Applicant's SEQ ID NO. 2. See also 
the sequence alignment printout included with the present Office Action. 

One of ordinary skill in the art would have been motivated to combine the 
teachings of Chien with those of the '579 patent to create an immunological test for the 
detection of HCV-specific antibodies using a MEFA in a double antigen bridge format 
because the '579 patent et al indicates that the double antigen bridge format results in 
increased specificity and sensitivity. Moreover, at 99.5% identity, Choo's published 
sequence falls squarely within Applicant's parameters of 80% sequence identity to the 
contiguous amino acid sequence of SEQ ID NO:2. One of ordinary skill in the art would 
have expected to produce an immunological test for the detection of HCV-specific 
antibodies using MEFAs with enhanced sensitivity because Chien et al. teaches the 
efficacy of MEFAs in binding HCV-specific antibody while the '579 patent teaches the 
improved performance of the double antigen bridge format in the context of an 
immunological test for HCV-specific antibody to the NS3 region. Therefore the invention 
as a whole would have been prima facie obvious to one of ordinary skill in the art at the 
time the invention was made. 

3. Claims 9 and 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Chien et al. (1999) in view of U.S. Patent No. 6,306,579 B1 to Seidel et al. and Choo, 
Q.L. et al. (1991) as applied to claims 3, 7-8, 10-14, 19, 23-24 and 26-30 above, and 
further in view of Chien et al. (1992). 
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Claims 9 and 25 indicate that the MEFA comprises amino acids 1 193-1657 of the 
HCV sequence. This is the portion of NS3 that corresponds to the helicase region. 

Figure 1 of Chien et al. (1992) on page 10012 indicates that the C33C 
polypeptide which was part of Chien's C25 chimeric polypeptide is derived from the NS3 
region. Also on page 10012 Chien indicates that "[t]he C33C polypeptide ... is derived 
from most of the NS3 region that appears to encode both a viral protease and a 
helicase." (See the last full line of col. 1) It is not clear from the disclosure whether 
Chien included the entire helicase region in his MEFA, as currently claimed by 
applicant, but the statement certainly strongly suggests its inclusion. 

One of ordinary skill in the art would have been motivated to include the helicase 
peptide in a MEFA containing epitopes directed against the NS3/4a region of the HCV 
polypeptide because Chien et al. showed the efficacy of helicase epitopes and indicated 
the importance of the inclusion of antigenic determinants from the helicase region. One 
of ordinary skill in the art would have expected to produce a MEFA capable of detecting 
antibody specific to the helicase region because Chien et al. teaches the efficacy of 
such an epitope in a MEFA. Therefore the invention as a whole would have been prima 
facie obvious to one of ordinary skill in the art at the time the invention was made. 

4. Claims 1-5, 7-8, 10-21, 23-24 and 26-32 were rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Patent No. 6,428,792 B1 (792) to Valenzuela in view 
of U.S. Patent No. 6,306,579 B1 ('579) to Seidel. Claims 15, 16, 31 and 32 were further 
rejected under 35 U.S.C. 103(a) over Valenzuela in view of Seidel as outlined on page 
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10 of the prior action. These rejections are withdrawn pursuant to Applicant's 
cancellation of claims 1, 2, 4, 5, 17, 18, 20 and 21 and Applicant's amendment of claims 
3 and 19 adding the limitation directed at identity to SEQ ID NO:2. 

5. Claims 3, 7-8, 10-14, 19, 23-24 and 26-30 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over U.S. Pat. No. 6,428,792 to Valenzuela et al. in view of U.S. 
Patent No. 6,306,579 B1 to Seidel et al. and Choo, Q.L. et al. (1991). 

Valenzuela et al. (US Pat. No. 6,428,792 B1) teach a method of detecting 
hepatitis C virus infection in a biological sample using a MEFA containing all of the 
major immunogenic epitopes of HCV where the MEFA comprises at least one epitope in 
common with the antigen used in the solid support (See abstract) Valenzuela's MEFA-3, 
MEFA-5 and MEFA-6 chimeric polypeptides included epitopes from the 
NS3(protease)/NS4a(helicase) region (see fig. 1A-1C). Valenzuela employed a system 
whereby the MEFA was coated on the plates, test sample containing anti-HCV antibody 
was added, and then conjugated antibody was added to detect the anti-HCV antibody 
bound to the MEFA. Thus, Valenzuela et al did not employ a double antigen bridge test. 

Seidel et al teach a double antigen bridge test using HCV antigens from the NS3 
region in immunological tests (U.S. Pat. No. 6,306,579 B1). (See col. 4, lines 16-25). 
Seidel indicates that, when compared to other formats, a double antigen bridge results 
in both increased sensitivity (other immunoglobulin classes are recognized) and 
increased specificity (fewer unspecific reactions are seen). 
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Choo, Q.L. et al. (1991) teaches the amino acid sequence of the HCV 
polyprotein. Choo's sequence is 99.5% identical to Applicant's SEQ ID NO. 2. See also 
the sequence alignment printout included with the present Office Action. 

One of ordinary skill in the art would have been motivated to combine the 
teachings of Valenzuela with those of Seidel to create an immunological test for the 
detection of HCV-specific antibodies using MEFA in a double antigen bridge format 
because Seidel et al indicates that the double antigen bridge format results in increased 
specificity and sensitivity. One of ordinary skill in the art would have expected to 
produce an immunological test for the detection of HCV-specific antibodies using 
MEFAs with enhanced sensitivity because Valenzuela et al. teaches the efficacy of 
MEFAs in binding HCV-specific antibody while Seidel teaches the improved 
performance of the double antigen bridge format in the context of an immunological test 
for HCV-specific antibody to the NS3 region. Therefore the invention as a whole would 
have been prima facie obvious to one of ordinary skill in the art at the time the invention 
was made. 

6. Claims 9 and 25 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
U.S. Pat. No. 6,428,792 to Valenzuela et al. in view of U.S. Patent No. 6,306,579 B1 to 
Seidel et al. and Choo, Q.L. et al. (1991) as applied to claims 3, 7-8, 10-14, 19, 23-24 
and 26-30 above, and further in view of Chien et al. (1992). 

Claims 9 and 25 indicate that the MEFA comprises amino acids 1 193-1657 of the 
HCV sequence. This is the portion of NS3 that corresponds to the helicase region. 
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Figure 1 of Chien et al. (1992) on page 10012 indicates that the C33C 
polypeptide which was part of Chien's C25 chimeric polypeptide is derived from the NS3 
region. Also on page 10012 Chien indicates that "[t]he C33C polypeptide ... is derived 
from most of the NS3 region that appears to encode both a viral protease and a 
helicase." (See the last full line of col. 1) It is not clear from the disclosure whether 
Chien included the entire helicase region in his MEFA, as currently claimed by 
applicant, but the statement certainly strongly suggests its inclusion. 

One of ordinary skill in the art would have been motivated to include the helicase 
peptide in a MEFA containing epitopes directed against the NS3/4a region of the HCV 
polypeptide because Chien et al. showed the efficacy of helicase epitopes and indicated 
the importance of the inclusion of antigenic determinants from the helicase region. One 
of ordinary skill in the art would have expected to produce a MEFA capable of detecting 
antibody specific to the helicase region because Chien et al. teaches the efficacy of 
such an epitope in a MEFA. Therefore the invention as a whole would have been prima 
facie obvious to one of ordinary skill in the art at the time the invention was made. 

7. Claims 1-5, 7-14, 17-21 and 23-30 were rejected under 35 U.S.C. 103(a) as 
being unpatentable over Chien et al. (1992) in view of Seidel et al. These rejections are 
withdrawn pursuant to Applicant's cancellation of claims 1, 2, 4, 5, 17, 18, 20 and 21 
and Applicant's amendment of claims 3 and 19 adding the limitation directed at identity 
to SEQ ID NO:2. 
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8. Claims 3, 7-14, 19 and 23-30 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chien et al. (1992) in view of U.S. Patent No. 6,306,579 B1 to Seidel 
et al. and Choo, Q.L. et al. (1 991 ). 

The claims are drawn to a method of detecting hepatitis C virus infection using a 
multiple epitope fusion antigen (MEFA) where the MEFA comprises at least one epitope 
in common with an antigen and either the antigen or the MEFA is used as the solid 
support. Claims subsequent to claim 1 require that the MEFA and the antigen to 
possess at least one epitope from the NS3/4a region or a specific region of the NS3/4a 
region. 

Chien et al. (1992) Proc. Nat. Acad. Sci., vol. 89; pp. 10011-10015 teach an 
immunodominant chimeric polyprotein, which would also constitute a MEFA, using 
regions from NS3, NS4 and C of HCV to be used in assays formats such as ELISAs. 
The epitopes in one of the chimeric polyproteins, designated c25, is shown in fig. 1 on 
page 10012. The c25 polyprotein contained epitopes from the the 
NS3(protease)/NS4a(helicase) region. Chien et al did not employ a double antigen 
bridge test. Claims 9 and 25 indicate that the MEFA comprises amino acids 1 193-1657 
of the HCV sequence. This is the portion of NS3 that corresponds to the helicase 
region. Figure 1 of Chien etal. (1992) on page 10012 indicates that the C33C 
polypeptide which was part of Chien's C25 chimeric polypeptide is derived from the NS3 
region. Also on page 10012 Chien indicates that "[t]he C33C polypeptide ... is derived 
from most of the NS3 region that appears to encode both a viral protease and a 
helicase." (See the last full line of col. 1) It is not clear from the disclosure whether 
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Chien included the entire helicase region in his MEFA, as currently claimed by 
applicant, but the statement certainly strongly suggests its inclusion. 

Seidel et al teach a double antigen bridge test using HCV antigens from the NS3 
region in immunological tests (U.S. Pat. No. 6,306,579 B1). (See col. 4, lines 16-25). 
Seidel indicates that, when compared to other formats, a double antigen bridge results 
in both increased sensitivity (other immunoglobulin classes are recognized) and 
increased specificity (fewer unspecific reactions are seen). 

Choo, Q.L. et al. (1991) teaches the amino acid sequence of the HCV 
polyprotein. Choo's sequence is 99.5% identical to Applicant's SEQ ID NO. 2. See also 
the sequence alignment printout included with the present Office Action. 

One of ordinary skill in the art would have been motivated to combine the 
teachings of Chien with those of Seidel to create an immunological test for the detection 
of HCV-specific antibodies using MEFA in a double antigen bridge format because 
Seidel et al indicates that the double antigen bridge format results in increased 
specificity and sensitivity. One of ordinary skill in the art would have expected to 
produce an immunological test for the detection of HCV-specific antibodies using 
MEFAs with enhanced sensitivity because Chien et al. teaches the efficacy of MEFAs in 
binding HCV-specific antibody while Seidel teaches the improved performance of the 
double antigen bridge format in the context of an immunological test for HCV-specific 
antibody to the NS3 region. Therefore the invention as a whole would have been prima 
facie obvious to one of ordinary skill in the art at the time the invention was made. 
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9. The rejection of claims 6, 15, 16,22,31 and 32 under 35 U.S.C. 103(a) as being 
unpatentable over WO200196870-A2 to Chien et al. in view of U.S. Patent No. 
6,306,579 B1 to Seidel et al. is withdrawn in view of Applicant's declaration regarding 
inventorship filed with the present response on November 18, 2004. 



Double Patenting 

The following obviousness-type double patenting rejections from the previous 
action is maintained: 

Claims 1-30 were rejected under the judicially created doctrine of obviousness- 
type double patenting as being unpatentable over claims 1-20 of U.S. Patent No. 
6,428,792 B1. Although the conflicting claims are not identical, they are not patentably 
distinct from each other because the claims of the instant application are broadly 
directed at methods of using MEFAs, while the claims of the patent are directed to 
broad product claims for MEFAs while disclosing the utility of such MEFAs in exactly the 
immunoassay format claimed in the methods of the present application. Furthermore, 
the MEFA claims of the prior patent read on the MEFAs disclosed in the methods of the 
present application. See for instance claims 1,17. 

The following obviousness-type double patenting rejections are made in the 
present Office Action: 

Claims 3, 6-16, 19, and 22-32 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-21 of U.S. 
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Patent No. 6,632,601 . Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the '601 patent claims a methods of 
detecting HCV using an immunoassay employing NS3/4a where the sequence of the 
NS3/4a is 100% identical to SEQ ID NO:2. See for instance claim 19. 

Claims 3, 6-16, 19, and 22-32 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-4 of U.S. 
Patent No. 6,797,809. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the '809 patent claims a MEFA and teaches 
its use in immunoassays involving NS3/4a. 

Claims 3, 6-16, 19, and 22-32 are rejected under the judicially created doctrine of 
obviousness-type double patenting as being unpatentable over claims 1-4 of U.S. 
Patent No. 6,630,298. Although the conflicting claims are not identical, they are not 
patentably distinct from each other because the '298 patent claims an immunoassay 
involving NS3/4a and MEFAs and methods of use therof. See for instance claim 9. 

Claims 3, 6-16, 19, and 22-32 are provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over 
claims 1-58 of copending Application No. 10/643,853. Although the conflicting claims 
are not identical, they are not patentably distinct from each other because both 
applications involve the use of MEFAs and NS3/4a in immunoassays. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 
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Claims 3, 6-16, 19, and 22-32 are provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over 
claims 1-49 of copending Application No. 10/174,652. Although the conflicting claims 
are not identical, they are not patentably distinct from each other because both 
applications involve the use of MEFAs and NS3/4a in immunoassays. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Claims 3, 6-16, 19, and 22-32 are provisionally rejected under the judicially 
created doctrine of obviousness-type double patenting as being unpatentable over 
claims 29-47 of copending Application No. 10/899,716. Although the conflicting claims 
are not identical, they are not patentably distinct from each other because both 
applications involve the use of MEFAs and NS3/4a in immunoassays. 

This is a provisional obviousness-type double patenting rejection because the 
conflicting claims have not in fact been patented. 

Allowable Subject Matter 

Claim 6, 15, 16, 22, 31 and 32 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 

The following is a statement of reasons for the indication of allowable subject 
matter: Claims 6 and 22 specify that the Ns3/4a sequence is SEQ ID NO: 2. The 
sequence is free of the prior art. SEQ ID NO: 2 was created by a contiguous 2 amino 
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acid change whereby the residues CS or CA, as found in the "5-1-1" region of the HCV 
polyprotein, were substituted with the contiguous residues PI. (See page 36 of the 
specification) The closest prior art is Choo et al. discussed above and teaching an 
amino acid sequence 99.5% identical to Applicant's SEQ ID NO:2 and Chien et al. 
(1992) teaching the use of a fused, chimeric polyprotein (C25) composed of the NS3, 
NS4 and the C regions of HCV in an immunoassay. SEQ ID NO: 4 is taught in U.S. 
Patent Nos. 6,630,298 which is commonly assigned. A double patenting rejection has 
been made. SEQ ID NO: 6 is taught in U.S. Patent Nos. 6,632,601 which is commonly 
assigned. A double patenting rejection has been made. SEQ ID NO:4 or SEQ ID NO:6 
with the limitations of the rejected base claims is otherwise free of the prior art. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Michael M. McGaw 
Sunday, January 23, 2005 
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